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Abstract
In a recent work we obtained a formula for the mass of a stationary ax-
isymmetric conguration which expresses the mass in terms of the pressure
distribution inside the star
1
. The formula holds in isotropic coordinates. How-
ever, if we write the Kerr solution in isotropic coordinates and proceed in the
same manner, we get a dierent mass formula. In this paper we argue that
the dierence is due to the fact that the Kerr metric cannot be created by
a stationary equlibrium conguration
2
. The complete solution of the exte-




 is the angular velocity of the star)
is the Hartle-Thorne-Sedrakian-Chubarian solution (HTSC)
3;4
. The interior
problem corresponding to the HTSC metric can be solved numerically and
the parameters of the conguration can be determined
3;6
. Comparison with
numerical results shows that in general there is no coordinate transformation
bringing the Kerr metric written in the 

2
approximation to HTSC form. This
result was rigorously proved for the case of baryonic congurations
2
. The dis-
agreement of the mass formul in the two solutions implies that the result is
general and stationary equlibrium congurations of real matter cannot be a
source of the Kerr metric.
1
There exists an expression relating the mass of a stationary axisymmetric conguration
to the pressure distribution inside it
1
. The interval for such a metric is written in the
coordinates which in the spherically symmetric limit, for instance when the angular velocity








































where ; ;  and ! are functions of r,  and 
.
Since the components of the metric tensor do not depend on x
0






















































; i = 0; 1; 2; 3;  = 1; 2; 3. From Einstein equations we






















where P (r; ) is the pressure distribution inside the conguration and r
s




The derivation of (4) is quite general, the only assumption is that the conguration is
stationary ( equations (2) and (3) hold) and equlibrium (P 6= 0). One could try to proceed
in the same manner and derive a similar formula for the Kerr metric, which also can be




























































































M is the mass and a = L=M is the specic angular momentum of the black hole.



































are the corresponding components of the energy-momentum tensor. For-
mula (14) as compared to (4) has an extra term  a
2
. The result may seem puzzling, since
the derivation of (4) is based only on analysis of the line element (1) at large distances,
so one would expect no discrepancy between the two mass formul. The reason for this
disagreement between (4) and (14) is the fact that the Kerr metric cannot be created by
a stationary equlibrium distribution of real matter, for which (4) is valid. This result has
been proved rigorously for the case of a real gas of baryons
2
. Indeed, we can write the line
element (1) in Hartle-Thorne-Sedrakian-Chubarian form (HTSC), for which the solution of
the exterior problem in the 

2
approximation is known (














































































































































The metric (16) contains constants r
g
and a, while (15) has also several constants of inte-
gration, which can be determined by solving the interior problem numerically and matching
it with (15) for the case of real gas of baryons
5;7
. For carrying out the comparison between
(1) and (2) we have to make transformations r = r(R;),  = (R;) which bring the line
elements to the same form. From equations ~g
00




(r; ) = g
03
(R;)
at large distances we nd the transformations and insert them in the rest of the conditions.
As a result we get certain conditions for the constants in (1). The comparison with the
numerical results
6
shows that these conditions do not hold
2
. This implies that the Kerr
metric can not be created by a real distribution of a gas of baryons. However, the generality
of the mass formula (4) and its disagreement with (14) allow us to make a generic statement:
stationary rotating equlibrium stellar congurations cannot be a source of the Kerr solution.
4
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